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SPINDLE LOCK DEVICES FOR SCREWDRIVERS 

[0001] This application claims priority to Japanese patent 
application serial number 2006-116767, the contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to spindle lock 
devices for screwdrivers, and in particular to lock devices 
for locking a spindle of a screwdriver against a body case of 
the screwdriver in order to prevent rotation of the spindle. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] A known impact screwdriver has a spindle and an 
impact device that includes a hammer rotatably driven by a 
motor and an anvil attached to the spindle. The hammer can 
move toward and away from the anvil in order to intermit 
tently apply impacts on the anvil for rotating the spindle. 
More speci?cally, when an external torque (screw tightening 
resistance) has applied to the anvil, the hammer moves 
axially away from the anvil, so that the hammer applies no 
impact to the anvil. Therefore, it is possible to ?rmly tighten 
screws by a predetermined tightening torque. Such a known 
impact screwdriver is disclosed, for example, in Us. Pat. 
No. 5,016,501 and Japanese Laid-Open Utility Model Pub 
lication No. 58-160774. 

[0006] However, in general, the screw tightening force is 
set by a compression spring that biases the hammer in the 
axial direction of the spindle. Therefore, it is not possible to 
apply a tightening force greater than a screw tightening force 
determined by the biasing force of the spring. Even if the 
entire screwdriver is rotated in the tightening direction with 
the motor stopped, it is not possible to further tighten the 
screw since the hammer will move away from the anvil and 
rotate relative to the anvil. 

[0007] Therefore, conventionally, a manually operable 
screwdriver is used for further tightening a screw by a larger 
torque after an impact screwdriver has tightened the screw. 
Because a separate manually driven screwdriver is needed 
for further tightening the screw, the conventional design 
described above is inef?cient and di?icult to work with. 

[0008] Thus, there is a need in the art for a motor driven 
screwdriver that can more ef?ciently tighten a screw after 
the screw has been tightened by a set tightening torque. 

SUMMARY OF THE INVENTION 

[0009] One aspect according to the present invention 
includes a spindle lock device in a screwdriver. The screw 
driver includes an electric motor disposed within the body 
case, a drive shaft rotatably driven by the motor, a hammer 
having a rotational axis and axially movably and rotatably 
supported on the drive shaft, and an anvil having a spindle 
portion and rotatable about the same axis as the rotational 
axis of the hammer. The spindle lock device includes an 
engaging ring ?xed in position relative to a body case of the 
screwdriver. The anvil is disposed inside of the engaging 
ring. A ?at relief surface can be de?ned on an outer 
circumference of the anvil. An engaging member is disposed 
between the engaging ring and the ?at surface of the anvil. 
The engaging member can wedge between the engaging ring 
and an end portion in the circumferential direction of the 
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relief surface of the anvil, so that the anvil is locked with 
respect to rotation relative to the body case. 

[0010] With this arrangement, when the body case and 
eventually the engaging ring is rotated in a screw tightening 
direction on the condition that the anvil is not rotatably 
driven by the motor (i.e., the condition where the motor has 
been stopped), the engaging member wedges between the 
engaging ring and the relief surface of the anvil, so that the 
anvil is locked with respect to rotation. In this state, by 
rotating the body case or the entire screwdriver in the screw 
tightening direction, the screw can be tightened needing the 
anvil with the anvil directly locked against the body case and 
without via the impact device. Therefore, it is possible to 
tighten the screw by a larger torque than a torque availably 
by the impact device. 

[0011] As described above, after the screw has been tight 
ened by the operation of the impact device, it is possible to 
further tighten the screw by rotating the body case without 
removing the screwdriver from the screw Therefore, it is not 
necessary to use a separate manually driven screwdriver in 
order to further tighten the screw. As a result, it is possible 
to rapidly perform the operation for further tightening the 
screw after the screw has been tightened by the rotation of 
the motor. For this reason, the operability of the impact 
screwdriver can be improved. 

[0012] In addition, when the body case is rotated in a 
screw loosening direction on the condition that the anvil is 
not rotatably driven by the motor, the engaging member 
wedges between the engaging ring and the relief surface of 
the anvil, so that the anvil is locked with respect to rotation. 
Therefore, by rotating the body case or the entire screw 
driver in the screw loosening direction, the screw can be 
loosened by a larger torque than a torque available by the 
impact device. 

[0013] When the motor is started for tightening the screw, 
the engaging member will not wedge between the engaging 
ring and the relief surface of the anvil because the anvil 
rotates in the screw tightening direction relative to the body 
case. Thus, the engaging member is positioned between the 
engaging ring and the relief surface without causing wedg 
ing therebetween. Therefore, the anvil is permitted to rotate 
relative to the engaging ring and the body case in order to 
perform the tightening operation by the impact device. 

[0014] In one embodiment, the anvil includes an impact 
receiving portion and the spindle portion separated from 
each other. The impact receiving portion includes ?rst 
engaging portions. The spindle portion includes a second 
engaging portion engageable with the ?rst engaging portions 
in the rotational direction, while the spindle portion can 
rotate relative to the impact receiving portion about the 
rotational axis within a predetermined range. The relief 
surface can be located on a circumferential surface of the 
spindle. The engaging member is positioned between the 
?rst engaging portions of the impact receiving portion in the 
circumferential direction. 

[0015] With this arrangement, the position of the engaging 
member about the rotational axis of the spindle portion can 
be limited within a position between the ?rst engaging 
portion. Therefore, rotating the impact receiving portion 
relative to the spindle portion can release the wedging 
condition of the engaging member between the engaging 
ring and the anvil. 
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[0016] In another embodiment, the engaging member is a 
cylindrical pin, so that the pin can rotate along the relief 
surface to Wedge betWeen the engaging ring and the end 
portion of the relief surface as the engaging ring is rotated 
relative to the anvil. 

[0017] With this arrangement, as the engaging ring rotates 
relative to the anvil the engaging member rotates along the 
relief surface and then Wedges betWeen the engaging ring 
and the anvil in order to lock the anvil With respect to 
rotation relative to the body case. When the engaging ring is 
rotated in an opposite direction, the engaging member 
rotates along the relief surface in the opposite direction, so 
that the Wedging condition of the engaging member is 
released. Therefore, the anvil is permitted to rotate relative 
to the body case for the tightening operation by means of the 
impact device. 

[0018] In another aspect according to the present invention 
includes an impact screWdriver including a hammer and an 
anvil. Amotor rotatably drives the hammer. The anvil has an 
impact receiving portion and a spindle portion rotatable 
relative to the impact receiving portion. The impact receiv 
ing portion is capable of rotating as the hammer applies an 
impact on the impact receiving portion in a rotational 
direction. The impact screWdriver further includes a lock 
device that has an operation member and a lock member. 
The lock member is capable of releasably locking the 
spindle portion from rotation relative to the operation mem 
ber. 

[0019] In one embodiment the operation member includes 
a lock ring rotatable relative to the spindle portion about a 
rotational a. The spindle portion is disposed Within the lock 
ring. The lock member is positioned betWeen the lock ring 
and the spindle portion and is movable betWeen a lock 
position and an unlock position in response to rotation of the 
lock ring. 

[0020] In another embodiment, the lock ring includes an 
inner circumferential surface. The spindle portion includes a 
control surface opposed to the inner circumferential surface 
of the lock ring in a radial direction. The lock member is 
disposed Within a lock space de?ned betWeen the inner 
circumferential surface of the lock ring and the control 
surface of the spindle portion. The lock space has a radial 
distance decreasing from a central portion of the control 
surface in the circumferential direction toWard opposite ends 
of the control surface. The radial distance of the lock space 
at the central position of the control surface is greater than 
a siZe of the lock member in the radial direction The radial 
distance of the lock space at the opposite ends of the control 
surface is smaller than the siZe of the lock member in the 
radial direction. The lock member can Wedge betWeen the 
lock ring and the control surface as the lock member moves 
from a position opposing to the central portion of the control 
surface toWard positions opposing to the end portions of the 
control surface. 

[0021] The lock member may be a rolling member that can 
rotate along the control surface. 

[0022] In a ?sher embodiment, the impact receiving por 
tion includes ?rst engaging portions spaced from each other 
in the rotational direction. The spindle portion includes 
second engaging portions spaced from each other in the 
rotational direction. The second engaging portions respec 
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tively oppose to the ?rst engaging portions in the rotational 
direction While permitting rotation of the spindle portion 
relative to the impact receiving portion Within an angle of 
rotation. The lock space is de?ned betWeen tWo of the ?rst 
engaging portions. 
[0023] In a still further embodiment, the impact screW 
driver further includes a body case capable of rotatably 
receiving the hammer and the anvil. The the operation 
member is attached to the body case, so that the operation 
member can rotate together With the body case relative to the 
anvil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a side vieW of an impact screWdriver 
incorporating a spindle lock device according to an embodi 
ment of the present invention and shoWing the impact 
screWdriver With its left side case half removed; 

[0025] FIG. 2 is plan vieW of the impact screWdriver, 

[0026] FIG. 3 is an enlarged vieW of a front portion of the 
impact screWdriver shoWn in FIG. 2 and shoWing an impact 
device and a spindle lock device in vertical sectional vieW; 

[0027] FIG. 4 is an enlarged vieW of a front portion of the 
impact screWdriver shoWn in FIG. 1 and shoWing an impact 
device and a spindle lock device in vertical sectional vieW; 

[0028] FIG. 5 is a cross sectional vieW taken along line 
(5)-(5) in FIG. 4 and shoWing a horizontal sectional vieW of 
the impact device; 

[0029] FIG. 6 is a cross sectional vieW taken along line 
(6)-(6) in FIG. 4 and shoWing a horiZontal sectional vieW of 
the spindle lock device; 

[0030] FIG. 7 is an exploded perspective vieW of the 
spindle lock device; 

[0031] FIG. 8 is a schematic vertical sectional vieW of the 
spindle lock device as vieWed from the front side of the front 
portion of the screWdriver in a direction of arroW V in FIG. 
2 

[0032] FIG. 9 is a schematic vertical sectional vieW simi 
lar to FIG. 8 but shoWing a spindle lock position resulted 
When the screWdriver has rotated in a screW tightening 
direction; and 

[0033] FIG. 10 is a schematic vertical sectional vieW 
similar to FIG. 8 but shoWing a spindle lock position 
resulted When the screWdriver has rotated in a screW loos 
ening direction. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0034] Each of the additional features and teachings dis 
closed above and beloW may be utiliZed separately or in 
conjunction With other features and teachings to provide 
improved spindle lock devices and impact screWdrivers 
incorporating such spindle lock devices. Representative 
examples of the present invention, Which examples utiliZe 
many of these additional features and teachings both sepa 
rately and in conjunction With one another, Will noW be 
described in detail With reference to the attached draWings. 
This detailed description is merely intended to teach a 
person of skill in the art further details for practicing 
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preferred aspects of the present teachings and is not intended 
to limit the scope of the invention. Only the claims de?ne the 
scope of the claimed invention. Therefore, combinations of 
features and steps disclosed in the following detailed 
description may not be necessary to practice the invention in 
the broadest sense, and are instead taught merely to particu 
larly describe representative examples of the invention. 
Moreover, various features of the representative examples 
and the dependent claims may be combined in Ways that are 
not speci?cally enumerated in order to provide additional 
useful embodiments of the present teachings. 

[0035] An embodiment according to the present invention 
Will noW be described With reference to FIGS. 1 to 10. 

[0036] As shoWn in FIG. 1, an impact screWdriver 1 
incorporating a representative spindle lock device 20 is 
generally shoWn in FIGS. 1 and 2. The impact screWdriver 
1 has an impact drive device 10 for tightening screWs by 
impact forces. The spindle lock device 20 can be con?gured 
to lock a spindle 21 With an anvil 16 against rotation relative 
to a body case 2. A tool bit B can be attached to the spindle 
21. 

[0037] As shoWn in FIGS. 1 and 2, an electric motor 3 is 
disposed Within a rear portion of the body case 2 that has a 
substantially cylindrical tubular con?guration. A slide 
sWitch 9 is disposed Within the upper portion of the body 
case 2 and can be slidably shifted by an operator for starting 
the motor 3. 

[0038] As shoWn in FIG. 2, the body case 2 includes a left 
case half 2L and a right case half 2R each hang a substan 
tially semi-circular con?guration in cross section and joined 
to each other at a joint plane D that extends along the 
longitudinal axis of the body case 2. In FIGS. 1 and 4, only 
the right case half 2R, Which is positioned on the right side 
as vieWed in a direction of arroW V in FIG. 2, is shoWn. 

[0039] A handle 8a is pivotally joined to the rear end of the 
body case 2 via a pivotal shaft 811, so that the handle 811 can 
vertically pivot relative to the body case 2 Within a suitable 
angular range. Therefore, the operator can conveniently 
perform a screW tightening operation by pivoting the handle 
811 relative to the body case 2 in response to the requirement 
at the operation cite. 

[0040] A drive gear 411 is attached to an output shaft 311 of 
the motor 3 and serves as a 9 gear of a planetary gear 
mechanism 4. The planetary gear 4 has a carrier 4b, Which 
can be formed integrally With a drive shaft 5. The rear 
portion (left portion as vieWed in FIG. 1) of the drive shaft 
5 is rotatably supported by the body case 2 via a bearing 6. 
The front portion (right portion as vieWed in FIG. 1) of the 
drive shaft 5 is rotatably supported by the body case 2 via the 
anvil 16 and a bearing 7. The anvil 16 is rotatably supported 
by the body case 2 via the bearing 7. 

[0041] A hammer 11 is axially movably and rotatably 
supported on the front portion of the drive shaft 5. A pair of 
steel balls 12 can be interposed in the radial direction 
betWeen the hammer 11 and the drive shaft 5. The pair of 
steel balls 12 respectively engage a pair of V-shaped engag 
ing recesses 511 formed in the outer circumference of the 
drive shaft 5 and also respectively engage a pair of engaging 
recesses 11a formed in the inner circumference of the 
hammer 11. 
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[0042] A compression coil spring 13 is interposed betWeen 
the hammer 11 and the rear portion of the driver shaft 5, i.e., 
the carrier 4b, respectively via slidable members 14 and 15, 
so that opposite ends of the spring. 13 can slide relative to 
the hammer 11 and the carrier 4b in the rotational direction. 

[0043] As shoWn in FIG. 7 a pair of projections 11b are 
formed on the front end surface of the hammer 11. As 
shoWn, the projections 11b can be spaced equally from each 
other in the circumferential direction and serve to apply 
impacts on the anvil 16. 

[0044] In this embodiment, the anvil 16 includes an 
impact receiving portion 17 and a spindle portion 21 that are 
con?gured as separate members from each other. The impact 
receiving portion 17 is adapted to receive impact forces from 
the hammer 11. The spindle portion 21 is adapted to receive 
and attach a driver bit B (see FIG. 1). The impact receiving 
portion 17 has a pair of impact receiving arms 17a corre 
sponding to the pair of projections 11b of the hammer 11. 
The impact receiving arms 17a extending radially outWard 
from the impact receiving portion 17 from positions that can 
be spaced a distance approximately equal from each other in 
the circumferential direction. Therefore, as the hammer 11 
rotates, the projections 11b apply impacts on the respective 
impact receiving arms 17a in the rotational direction, so that 
impact forces are applied to the impact receiving portion 17 
of the anvil 16 in a screW tightening direction or a screW 
loosening direction. In this Way, the hammer 11, the steel 
balls 12 and the impact receiving portion 17 of the anvil 16 
constitute the impact device 10. 

[0045] In addition to the impact receiving arms 1711, four 
engaging parts 17b are formed integrally With the impact 
receiving portion 17. The engaging parts 17b can be spaced 
a distance approximately equal from each other in the 
circumferential direction and extend forWardly from the 
impact receiving portion 17 in parallel With each other. 

[0046] The spindle portion 21 has a rear shaft part 2111 that 
is rotatably supported by the impact receiving portion 17 
about an axis I, so that the spindle portion 21 can rotate 
relative to the impact receiving portion 17 about the axis I 
More speci?cally, the support shaft portion 21a is rotatably 
inserted into an insertion hole 170 formed in the center of the 
impact receiving portion 17 and further into a support hole 
5b formed in the front surface of the drive shaft 5, While no 
substantial clearance is provided betWeen the support shaft 
portion 21a and the inner circumference of each of the 
insertion hole 170 and the support hole 5b. Therefore, the 
impact receiving portion 17 and the spindle portion 17 are 
supported on the same axis as the axis J of the drive shaft 5. 

[0047] A circumferential surface 21d is formed in the rear 
part of the spindle portion 21 and extends in the circumfer 
ential direction about the H axis J. TWo engaging parts 21b 
and tWo relief surfaces 210 are alternately formed on the 
circumferential surface 21d at positions spaced a distance 
approximately equal from each other in the circumferential 
direction. The engaging parts 21b can be spaced a distance 
approximately equal from each other in the circumferential 
direction and extend radially outWard from the circumfer 
ential surface 21d, so that the engaging parts 21b can be 
inserted into respective circumferential spaces betWeen the 
engaging parts 17b of the impact receiving portion 17. 

[0048] As shoWn in FIG. 6, the circumferential Width of 
each of the engaging parts 21b of the spindle portion 21 can 
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be set to be smaller than the circumferential distance 
betWeen the engaging parts 17b of the impact receiving 
portion 17 in the assembled state. Therefore, the spindle 
portion 21 can rotate relative to the impact receiving portion 
17 by a small angular range. 

[0049] As shoWn, the relief surfaces 210 can be con?gured 
as ?at surfaces extending parallel With each other. In addi 
tion, the relief surfaces 210 can be spaced a distance 
approximately equal from the axis J of the spindle portion 
21. In the assembled state, the relief surfaces 210 are 
positioned radially inside of the spaces betWeen the engag 
ing parts 17b, Where no engaging parts 21b are inserted. An 
engaging member 18 is received Within each of these spaces. 
In this embodiment, the engaging member 18 can be a 
cylindrical pin With a diameter R. The engaging member 18 
Will be explained later in more detail. 

[0050] An engaging ring 25 is disposed on the outer 
circumferential side of the engaging parts 17b of the impact 
receiving portion 17 The engaging ring 25 has a substan 
tially cylindrical tubular con?guration and has a pair of 
mount portions 25a formed integrally With the engaging ring 
25. The mount portions 25a are spaced equally from each 
other in the circumferential direction and projecting radially 
outWard from the engaging ring 25. A threaded hole 25b is 
formed in each mount portion 25a. The engaging parts 17b 
of the impact receiving portion 17 and the spindle portion 21 
of the anvil 16 are respectively rotatably received Within the 
engaging ring 25. 

[0051] The engaging ring 25 is clamped betWeen front 
portions of the left case half 2L and the right case half 2R of 
the body case 2 so as to be ?xed in position relative to the 
body case 2. Mount recesses 2b are respectively formed in 
the inner circumferences of the left case half 2L and the right 
case half 2R in positions diametrically opposed to each other 
in order to receive the mount portions 25a of the engaging 
ring 25 such that no substantial clearance is provided in the 
circumferential direction betWeen the mount portions 25a 
and opposing Walls of each mount recess 2b. 

[0052] Fixing screWs 26 are inserted into the left case half 
2L and the right case half 2R from the outer side and are 
engaged With respective threaded holes 25b formed in the 
mount portions 25a. Therefore, by tightening the ?xing 
screWs 26, the engaging ring 25 can be ?xed in position not 
to move in the rotational direction and the axial direction in 
such a manner that the engaging ring 25 is clamped betWeen 
the front portions of the left case half 2L and the right case 
half 2R. In other Words, the front portions of the left case 
half 2L and the right case half 2R can be joined to each other 
via the engaging ring 25, While they contact With each other 
in the diametrical direction. 

[0053] In this Way, in the assembled state, the four engag 
ing parts 17b of the impact receiving portion 17 are respec 
tively positioned betWeen an inner circumferential surface 
250 of the engaging ring 25, Which is ?xed Within the front 
portion of the body case 2, and the circumferential surface 
21d of the spindle portion 21 of the anvil 16 at four equally 
spaced positions. In addition, the engaging members 18 are 
positioned betWeen the inner circumferential surface 250 of 
the engaging ring 25 and the relief surfaces 210 of the 
spindle portion 21. 

[0054] As shoWn in FIG. 8, the diameter R of each 
engaging member 18 is set to be slightly smaller than a 
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maximum distance L1 betWeen the inner circumferential 
surface 250 of the engaging ring 25 and the corresponding 
relief surface 210 of the spindle portion 21. Thus, the 
engaging member 18 can move in the circumferential direc 
tion along the relief surface 210 as long as the distance 
betWeen the inner circumferential surface 250 of the engag 
ing ring 25 and the corresponding relief surface 210 of the 
spindle portion 21 is larger than the diameter R (i.e., as long 
as a clearance is provided betWeen the engaging member 18 
and the inner circumferential surface 250 or the relief surface 

210). 
[0055] Therefore, if the engaging member IS moves in the 
circumferential direction of the engaging ring 25 (upper and 
loWer directions in the case of the engaging member 18 
shoWn in FIG. 8), the engaging member 18 can Wedge 
betWeen the relief surface 210 and the inner circumferential 
surface 250. When this occurs, the spindle portion 21 is 
prevented from rotating relative to the engaging ring 25 and 
eventually to the body case 2, so that the spindle portion 21 
is locked against its rotation. 

[0056] Thus, as the operator rotates the engaging ring 25 
or the body case 2 relative to the spindle portion 81 in a 
counterclockwise direction as indicated by outline arroW in 
FIG. 8, Which corresponds to a screW tightening direction, 
the engaging members 18 move in the same direction toWard 
the circumferential end of the corresponding relief surfaces 
210 (doWnWard in the case of the engaging member 18 
shoWn in FIG. 8), While the engaging members 18 rotate in 
the counterclockwise direction due to the frictional force 
produced against the inner circumferential surface 250 of the 
engaging ring 25. Therefore, the engaging member 18 
shoWn in FIG. 8 Wedges betWeen the relief surface 210 on 
the side of the circumferential end and the inner circumfer 
ential surface 250. Similarly, another engaging member 18 
that is not shoWn in FIG. 18 and positioned on the right side 
of FIG. 8 Wedges betWeen the corresponding relief surface 
210 on the side of the circumferential end (upper circum 
ferential end) and the inner circumferential surface 250. 

[0057] As described above, the spindle portion 21 can be 
locked With respect to rotation in the screW tightening 
direction against the body case 2 by the Wedging operation 
of the engaging members 18 betWeen their corresponding 
relief surfaces 210 of the spindle portion 21 and the inner 
circumferential surface 250 of the engaging ring 25. The 
lock positions of one of the engaging members 18 is shoWn 
in FIG. 9. 

[0058] Also, as the operator rotates the engaging ring 25 
or the body case 2 relative to the spindle portion 81 in a 
clockWise direction as indicated by outline arroW in FIG. 10, 
Which corresponds to a screW loosening direction, the 
engaging members 18 move in the same direction toWard the 
upper circumferential end of the relief surface 210, While the 
engaging members 18 rotate due to the frictional force 
produced against the inner circumferential surface 250 of the 
engaging ring 25. Therefore, the engaging member 18 
shoWn in FIG. 10 moves upWard to Wedge betWeen the 
corresponding relief surface 210 on the side of the circum 
ferential end and the inner circumferential surface 250. 
Similarly, another engaging member 18 that is not shoWn in 
FIG. 10 and positioned on the right side of FIG. 10 moves 
doWnWard to Wedge betWeen the corresponding relief sur 
face 210 on the side of the circumferential end (loWer 
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circumferential end) and the inner circumferential surface 
250. engaging members 18 is shown in FIG. 9. 

[0059] In this way, the engaging ring 25, the engaging 
members 18, the relief surfaces 210 and the circumferential 
surface 21d of the spindle portion 21 constitute the spindle 
lock device 20. The spindle portion 21 can be locked with 
respect to the rotation relative to the body case 2 in either 
situation when the body case 2 is rotated in the screw 
tightening direction or in the screw loosening direction. 

[0060] Therefore, if the operator rotates the body case 2 in 
the screw tightening direction after engaging the driver bit 
with a screw (not shown) to be tightened, the spindle portion 
21 can be locked against rotation relative to the body case 2 
by the operation of the spindle lock device 20, so that the 
spindle portion 21 can rotate with the body case 2 in order 
to further tighten the screw. On the other hand, if the 
operator rotates the body case 2 in the screw loosening 
direction, the spindle portion 21 can be also locked against 
rotation relative to the body case 2 by the operation of the 
spindle lock device 20, so that the spindle portion 21 can 
rotate with the body case 2 in order to further loosen the 
screw. 

[0061] In order to release the lock condition of the spindle 
portion 21, the operator may rotate the body case 2 in an 
opposite direction to the direction for the locking operation 
by a small distance, so that the engaging members 18 move 
toward the central portions of the corresponding relief 
surfaces 210 by the ?ctional force produced between the 
body case 2 and the engaging members 18. As a result, the 
wedging condition of the engaging members 18 between the 
inner circumferential surface 250 of the engaging ring 25 
and the end portions of the corresponding relief surfaces 210 
is reliably released. 

[0062] The wedging condition of the engaging members 
18 can be also released by starting the motor 3. The motor 
3 can be started by slidably shifting the switch 9 from the 
OFF position to the ON position. For example, if the motor 
3 is started to rotate in the screw tightening direction on the 
condition that the spindle portion 21 has been locked by the 
movement of the body case 2 in the tightening direction as 
shown in FIG. 9, the impact receiving portion 17 of the 
impact device 10 rotates in the counterclockwise direction as 
viewed in FIG. 9. Therefore, the engaging portions. 17b of 
the impact receiving portion 17 contact with the engaging 
portions 21b of the spindle portion 21 to force the spindle 
portion 21 so as to rotate in the counterclockwise direction. 
As a result, engaging members 18 move toward the central 
portions of the relief surfaces 210, so that the lock condition 
of the spindle portion 21 can be rapidly released. 

[0063] As the impact receiving portion 17 continues to 
rotate the spindle portion 21 in the screw tightening direc 
tion after the spindle lock condition has been thus released, 
a usual tightening operation can be performed while the 
engaging members 18 are held in the central positions of the 
relief surfaces 210 and are prevented from moving into the 
wedging position by the engaging portions 17b that are 
positioned on the rear side (the side opposite to the rotational 
direction) of the engaging members 18. Therefore, during 
the usual screw tightening operation that is performed by 
stating the motor 3, the lock device 20 is not effective, and 
the spindle portion 21 rotates in unison with the drive shaft 
5, or the spindle 21 intermittently rotates in the tightening 
direction by the impact action of the rotating hammer 11. 

Nov. 22, 2007 

[0064] In this way, according to this embodiment, the lock 
device 20 is not effective when the motor 3 is started for 
performing the usual screw tightening operation, and the 
lock device 20 becomes effective only when the body case 
2 is rotated relative to the spindle 12 or the tool bit B 
engaging the screw, on the condition that the motor 3 is not 
rotated. In addition, it is possible to provide the lock 
condition with respect to either the screw tightening direc 
tion or the screw releasing direction. 

[0065] As shown in FIG. 1, a bit mounting device 30 for 
mounting the tool bit 3 is provided on the front portion of the 
spindle portion 21. The bit mounting device 30 includes a bit 
receiving hole 31 formed in the front portion of the spindle 
portion 21 in the axial direction. A pair of steel balls 32 are 
radially movably received within corresponding radial holes 
21e formed in the spindle portion 21 and communicating 
with the bit receiving hole 31. The bit mounting device 30 
further includes a lock ring 33 slidably ?tted on the outer 
peripheral surface of the front portion of the spindle portion 
21, so that the lock ring 33 can move in the direction of the 
axis J of the spindle portion 21. A compression spring 34 
biases the lock ring 33 toward a lock position leftward as 
viewed in FIG. 1). A lock projection 33a extends along the 
inner circumference of the lock ring 33 and protrudes 
radially inward from the inner circumference of the lock rug 
33. When the lock ring 33 is in a lock position (left side 
position shown in FIG. 1), the lock projection 33a opposes 
to the steel balls 32 in the radial direction from their outer 
side. In this state, the steel balls 32 can partly protrude into 
the bit receiving hole 31 in order to engage the correspond 
ing engaging recess formed in the tool bit B. Therefore, the 
tool bit B can be prevented from being removed from the bit 
receiving hole 31. When the operator moves the lock ring 33 
axially forwardly against the biasing force of the spring 34, 
the lock projection 33a moves away from the radially outer 
side of the steel balls 32, so that the steel balls 32 are allowed 
to move radially outward. In this state, the tool bit B can be 
removed from or inserted into the bit receiving hole 31. 

[0066] According to the embodiment described above, 
when the operator rotates the body case 2 or the entire screw 
tightening tool 1 in either the screw tightening direction or 
the loosening direction on the condition that the motor 3 is 
stopped after the usual tightening or loosening operation that 
is performed by starting the motor 3, the spindle lock device 
20 locks the spindle portion 21 and eventually the tool bit B 
with respect to the rotation relative to the case body 2. 
Therefore, it is possible to further tighten or loosen the screw 
by rotating the case body 2 subsequent to the completion of 
the tightening or loosening operation by a predetermined 
torque by the rotation of the motor 3. It is not necessary to 
use a separate manually driven screwdriver in order to 
further tighten or loosen the screw. 

[0067] Further, in general, the diameter of the body case 2 
is larger than a diameter of a commonly used manually 
driven screwdriver. Therefore, it is possible to ?rmly tighten 
the screw by a large force than a force available when using 
the manually driven screwdriver. In addition, it is possible to 
easily loosen the screw that has been tightened by a large 
force. 

[0068] The above embodiment may be modi?ed in various 
ways. For example, although the engaging members 18 are 
con?gured as pins having a cylindrical con?guration, the 
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engaging members 18 may have a spherical con?guration. 
Further, although one engaging member 18 is positioned 
between two engaging portions 17b, two or more engaging 
members 18 can be provided. 

1. A spindle lock device in a screwdriver, the screwdriver 
comprising: 

a body case; 

an electric motor disposed within the body case; 

a drive shaft rotatably driven by the motor; 

a hammer having a rotational axis and axially movably 
and rotatably supported on the drive shaft; 

an anvil having a spindle portion and rotatable about the 
same aids as the rotational axis of the hammer; and 

an impact device con?gured such that the hammer can 
apply impacts on the anvil in a rotational direction 
while the hammer reciprocates in an axial direction; the 
spindle lock device comprising. 

an engaging ring ?xed in position relative to the body 
case, wherein the anvil is disposed inside of the engag 
ing ring; 

a ?at relief surface de?ned on an outer circumference of 

the anvil; and 

an engaging member disposed between the engaging ring 
and the relief surface of the anvil; 

wherein the engaging member is con?gured to wedge 
between the engaging ring and an end portion in the 
circumferential direction of the relief surface of the 
anvil, so that the anvil is capable of being locked with 
respect to rotation relative to the body case. 

2. The spindle lock device as in claim 1, wherein: 

the anvil includes an impact receiving portion and the 
spindle portion separated from each other; 

the impact receiving portion includes ?rst engaging por 
tions; 

the spindle portion includes a second engaging portion 
engageable with the ?rst engaging portions in the 
rotational direction, while the spindle portion is capable 
of rotating relative to the impact receiving portion 
about the rotational axis within a predetermined range; 

the relief surface is positioned on a circumferential sur 
face of the spindle portion; and 

the engaging member is positioned between the ?rst 
engaging portions of the impact receiving portion in the 
circumferential direction. 

3. The spindle lock device as in claim 1, wherein 

the engaging member includes a cylindrical pin, wherein 
the pin can rotate along the relief surface to wedge 
between the engaging ring and the end portion of the 
relief surface as the engaging ring is rotated relative to 
the anvil. 

4. An impact screwdriver, comprising: 

a hammer rotatably driven by a motor; 

an anvil comprising an impact receiving portion and a 
spindle portion rotatable relative to the impact receiv 
ing portion; 
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wherein the impact receiving portion is capable of rotat 
ing as the hammer applies an impact on the impact 
receiving portion in a rotational direction; 

a lock device including an operation member and a lock 
member, wherein the lock member is capable of releas 
ably locking the spindle portion from rotation relative 
to the operation member. 

5. The impact screwdriver as in claim 4, wherein 

the operation member includes a lock ring rotatable 
relative to the spindle portion about a rotational axis; 
and 

the spindle portion is disposed within the lock ring; 

the lock member is positioned between the lock ring and 
the spindle portion and is movable between a lock 
position and an unlock position in response to rotation 
of the lock ring. 

6. The impact screw driver as in claim 5, wherein: 

the lock ring includes an inner circumferential surface; 

the spindle portion includes a control surface opposed to 
the inner circumferential surface of the lock ring in a 
radial direction; 

wherein the lock member is disposed within a lock space 
de?ned between the inner circumferential surface of the 
lock ring and the control surface of the spindle portion; 

the lock space has a radial distance decreasing from a 
central portion of the control surface in the circumfer 
ential direction toward opposite ends of the control 
surface; 

wherein the radial distance of the lock space at the central 
position of the control surface is greater than a siZe of 
the lock member in the radial direction; and 

wherein the radial distance of the lock space at the 
opposite ends of the control surface is smaller than the 
siZe of the lock member in the radial direction, wherein 
the lock member can wedge between the lock ring and 
the control surface as the lock member moves from a 
position opposing to the central portion of the control 
surface toward positions opposing to the end portions 
of the control surface. 

7. The impact screwdriver as in claim 6, wherein the lock 
member includes a rolling member that can rotate along the 
control surface. 

8. The impact screwdriver as in claim 6, wherein 

the impact receiving portion includes ?rst engaging por 
tions spaced from each other in the rotational direction; 

the spindle portion includes second engaging portions 
spaced from each other in the rotational direction; 

the second engaging portions respectively oppose to the 
?rst engaging portions in the rotational direction while 
permitting rotation of the spindle portion relative to the 
impact receiving portion within an angle of rotation; 

the lock space is de?ed between two of the ?rst engaging 
portions. 

9. The impact screwdriver as in claim 4, further compris 
ing a body case capable of rotatably receiving the hammer 
and the anvil, wherein the operation member is attached to 
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the body case, so that the operation member can rotate 
together With the body case relative to the anvil. 

10. An impact screwdriver, comprising: 

a hammer capable of being rotatably driven by a motor 
about an axis; 

an anvil capable of rotation around the axis, the anvil 
including an impact receiving portion and a spindle 
portion capable of rotation relative to the impact receiv 
ing portion; 

Wherein the impact receiving portion is con?gured to be 
rotatable as the hammer applies an impact on the 
impact receiving portion in a rotational direction; 

a lock device including an operation member and a lock 
member, Wherein the lock member is capable of releas 
ably locking the spindle portion from rotation relative 
to the operation member. 

11. The impact screWdriver as in claim 10, Wherein the 
operation member includes a lock ring rotatable relative to 
the spindle portion about a rotational alas. 

12. The impact screWdriver as in claim 11, Wherein the 
spindle portion is disposed Within the lock ring. 

13. The impact screWdriver as in claim 12, Wherein the 
lock member is positioned betWeen the lock ring and the 
spindle portion and is movable betWeen a lock position and 
an unlock position in response to rotation of the lock ring. 

14. The impact screW driver as in claim 13, Wherein the 
lock ring includes an inner circumferential surface. 

15. The impact screWdriver as in claim 14, Wherein the 
spindle portion includes a control surface opposed to the 
inner circumferential surface of the lock ring in a radial 
direction. 

16. The impact screWdriver as in claim 15, Wherein the 
lock member is disposed Within a lock space de?ned 
betWeen the inner circumferential surface of the lock ring 
and the control surface of the spindle portion, the lock space 
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having a radial distance decreasing from a central portion of 
the control surface in the circumferential direction toWard 
opposite ends of the control surface, further Wherein the 
radial distance of the lock space at the central position of the 
control surface is greater than a siZe of the lock member in 
the radial direction. 

17. The impact screWdriver as in claim 16, Wherein the 
radial distance of the lock space at the opposite ends of the 
control surface is smaller than the siZe of the lock member 
in the radial direction, further Wherein the lock member is 
con?gured to Wedge betWeen the lock ring and the control 
surface as the lock member moves from a position opposing 
to the central portion of the control surface toWard positions 
opposing to the end portions of the control surface. 

18. The impact screWdriver as in claim 17, Wherein the 
lock member includes a rolling member that can rotate along 
the control surface. 

19. The impact screWdriver as in claim 17, Wherein the 
impact receiving portion includes ?rst engaging portions 
spaced from each other in the rotational direction; 

the spindle portion includes second engaging portions 
spaced from each other in the rotational direction; 

the second engaging portions respectively oppose to the 
?rst engaging portions in the rotational direction While 
permitting rotation of the spindle portion relative to the 
impact receiving portion Within an angle of rotation; 

the lock space is de?ned betWeen tWo of the ?rst engaging 
portions. 

20. The impact screWdriver as in claim 4, further com 
prising a body case is capable of rotatably receiving the 
harmer and the anvil, Wherein the operation member is 
attached to the body case, so that the operation member can 
rotate together With the body case relative to the anvil. 


